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In the laboratory the primary irritant prop-
erties (see footnote) of chemicals to the skin
are frequently investigated in a range of ani-
mal species. Sometimes the visual assessment is
difficult, mild erythema being masked by the
natural pinkness of the animal's skin, epidermal
thickening, necrotic lesions and other eseharotic
effects being difficult to interpret. To overcome
this a number of dyes were investigated and of
these intravenous sulphan blue has given ex-
cellent results.
MATERIAL5f
Suiphan blue is described as being the mono-
sodium salt of anhydro-4 : 4'-bisdiethylaminotri-
phenylmethanol-2": 4"-disulphonic acid:
NaO3S
C
C/ =Ne (C2H5)1C/
(C1H5)1N
This material bas the Color Index number 42045
and is known under the alternative names of C.I.
Acid Blue 1, CI. Food Blue 3 and Disulphine
Blue V.
As a laboratory reagent this dye is more com-
monly met as a pH indicator having a range of
pH 0.8 (Green) to 3.0 (Blue) or as a Redox
indicator, the oxidized form being green and the
reduced form red with a normal hydrogen elec-
trode potential of 1.0 at the colour change.
Solutions of sulphan blue are stable (2) and
may be sterilized by bacterial filtration.
Animals: Hairless mice, albino guinea pigs
and rabbits of the New Zealand breed were used.
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t For the purposes of this paper, a primary irri-
tant is taken to include either materials causing
direct damage to the skin following a single expo-
sure or "skin fatigue" following repeated exposure,but the definition excludes eczematous sensitiza-
tion, the latter being differentiated by a specific
test (1).
METHOD
For all three species of animals a 6.2% w/v
aqueous solution of sulphan blue was injected in-
travenously at a dosage of 1 mI/kg to give opti-
mum skin coloration. In the case of hairless mice
more dilute solutions were also used satisfactorily,
thus allowing a more manageable volume to be
injected.
The skin appears blue within moments of the
injection and the optimum color is reached within
five minutes at which time the visual assessment
is made. All changes in vascularity, epidermal
thickening, superficial edema and any eschar
formation show very clearly. This is exemplified
by Figure 1 which shows the degree of hyper-
keratosis produced by application of n-hexadecane(3) to the right dorsal skin of a shorn rabbit.
Figure 2 shows the appearance of the animal after
intravenous injection of sulphan blue whereas the
uninjected animal was indistinguishable from un-
treated controls.
More severe damage is shown in Figures 3 and
4, the right side of the rabbit having been exposed
to a test compound. The complete loss of viability
of the treated skin was not apparent until the
sulphan blue had been injected.
Removal of the dye from the body is very rapid
and obvious, the feces having a lustrous green
appearance and the urine a blue-green coloration.
The skin color fades noticeably within 1 hour and
is cleared completely in less than 24 hours.
TOXICITY
One attraction of sulphan blue in these tests
is the margin of safety. No adverse effects have
been observed in animals treated at one time
with at least ten times the dose suggested in this
test method and daily treatment of animals
with the recommended dose for five days has
produced no apparent ill effects.
Autopsies performed on animals sacrificed 24
hours after they had received single intrave-
nous doses of 1 ml/kg of the 6.2% w/v solution
failed to produce any evidence of residual dye
in the organs and detailed histopathology of the
skin was in no way interfered with.
DI5CTJ55ION AND CONCLUsIONs
Very large numbers of tests have now been
carried out during the period 1962—1964 using
this technic in rabbits, guinea pigs and hairless
mice and generally this has facilitated gross
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FIG. 1. Section of dorsal skin of shorn rabbit (A) untreated side, and (B) n-hexadecane
treated side. Tissues from same animal as shown in Figure 2.
Fic. 2. Gross appearance of rabbit skin after injection with suiphan blue. Left side of
rabbit untreated and right side exposed to n-hexadecane.
.
FIG. 3. Gross appearance of rabbit skin after exposure to a compound under investiga-
tion.
FIG. 4. Same rabbit as shown in Figure 3 after intravenous injection of suiphan blue.
Non-viable skin uncolored.
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examination of the skin for primary irritant
effects. Thus the observations of Tempest (4)
who used suiphan blue to delineate viable and
non-viable skin in patients suffering from burns,
have been shown to be of value in the laboratory
However, the use of dyes as an aid to observing
changes in the skin is not novel. Trypan Blue
(5), Evans Blue (6), Kiton Green (4, 7) and
Pontamiue Sky Blue (8, 9) have all been used
for primary irritation studies and in addition
to these, other dyes such as Coomassie Blue
(10) have been used to detect skin anaphylactic
reactions.
In this laboratory, sulphan blue has been
found to aid visualization more than any other
dye tested during primary irritation studies in
animals.
Protein binding does not occur to any extent
with sulphan blue and the dye can easily be
dialyzed from the plasma of treated animals
whereas the other dyes used in the assessment
of passive cutaneous anaphylaxis (PCA) re-
main firmly bound to the plasma proteins dur-
ing dialysis. It is that difference that renders
sulphan blue unsuitable for the measurement
of change in capillary permeability due to PCA.
We routinely use the method of Draize (1)
for the assessment of eczematous sensitization
and if we incorporate intravenous injections of
sulphan blue into the test, there may be slight
differential blueing of the exposed skin; but,
in our opinion, sulphan blue has no application
in that test and its value in the differentiation
between primary irritation and PCA seems
doubtful.
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